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The attached letter from Frederick Maia dated April 16, 1993,
concerning amateur radio facilities is relevant to' the
Commission's Notice of Proposed Rule Making in ET Docket 93-62
(FCC 93-142). Therefore, I have enclosed the original and four
copies for incorporation into the docket in this proceeding. If
there are any questions please contact me at 653-8169.
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Dear Mr Stanley,

We understand that the FCC has proposed new RF radiation limits based on a 1992 revision of the RF
exposure standards from the American National Standards Institute (ANSI.) These standards make a distinction
between controlled and uncontrolled environments.

My interest involves the Amateur Service. I am Vice Chairman of the VEC's Question Pool Committee
(QPC). Our job is to develop and periodically revise Amateur Radio license examination questions. One of our
syllabus topics is "Exposure of the human body to RF." We have a bank of nearly 2,000 questions in our five
license question sets - some on RF radiation. These questions also constitute the curriculum taught in Amateur
Radio examination classes and represent the information needed by new operators to properly and safely
operate their equipment. The QPC takes this responsibility very seriously.

Amateur radio currently is enjoying a fairly large expansion, primarily due to the availability of a (Morse)
code-free operator license. The most popular license is the Technician Class and approximately 200,000 of
nearly 600,000 "ham" licensees hold this license class which authorizes VHF and higher frequency transmitting
privileges. Most licensees use low-power hand-held and mobile transceivers although power levels up to 1,500
Ware authorized. Ham operators of other classes are permitted to operate on the lower high frequency (1.8
MHz to 29.7 MHz) bands.

It appears to us that Amateur Radio is involved in both controlled and uncontrolled environments.
Amateur radio operators "are knOWingly and willingly exposed" and people in residential areas "are inadvertently
exposed" to nearby amateur transmitters.

The QPC has recently revised two of our five question pool sets and have adopted five questions dealing
with RF exposure. (See attached page 47 from our Element 3(A) question pool.) Are these questions correct?
Can you recommend others - or replacements?

Also please advise us as to the high frequency and VHF/UHF band guidelines the FCC recommends
as being safe to the Amateur operator and to the public in a residential neighborhood. What we especially need
are specific guidelines which indicate maximum safe effective radiated power levels and recommended minimum
distance from the transmitting antenna to a human being (both the operator and public) for each of the Amateur
Radio bands located at HF (3.5, 7, 10, 14, 18, 21, 25, 28 MHz), VHF (50, 144, 222 MHz) and UHF (420, 900,
1240 MHZ.) The most popular bands are located at 3.5, 7, 14, 21 and 28 MHz - and 144, 222, 420 and 1240
MHz.

We would appreciate as quick an answer as possible. Thank you.

FREDERICK O. MAlA
W5YI

Offices: 2000 East Randol Mill Road • Suite 608-A • Arlington, 1exas 76011 • 1e1. 817/461-6443
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T4D05 (A)
Why would you use a dummy antenna?

A. For off-the-air transmitter testing
B. To reduce output power
C. To give comparative signal reports
D. To allow antenna tuning without causing

interference

T4D06 (A)
What minimum rating should a dummy antenna
have for use with a 1DO-watt single-sideband
phone transmitter?

A. 100 watts continuous
B. 141 watts continuous
C. 175 watts continuous
D. 200 watts continuous

T4D07 (D)
Why might a dummy antenna get warm when in
use?

A. Because it stores electric current
B. Because it stores radio waves
C. Because it absorbs static electricity
D. Because it changes RF energy into heat

T4D08 (A)
What is used to measure relative signal strength in
a receiver?

A. An S meter
B. An RST meter
C. A signal deviation meter
D. An SSB meter

T4D09 (B)
How can exposure to a large amount of RF energy
affect body tissue?

A. It causes radiation poisoning
B. It heats the tissue
C. It paralyzes the tissue
D. It produces genetic changes in the tissue

T4D10 (A)
Which body organ is th&-most·likely to k:>e dam
aged from the heating effects of RF radiation?

A. Eyes
B. Hands
C. Heart
D. Liver

T4D11 (D)
What organization has published safety guidelines
for the maximum limits of RF energy near the
human body?

A. The Institute of Electrical and Electronics
Engineers (IEEE)

B. The Federal Communications Commission
(FCC)

C. The Environmental Protection Agency (EPA)
D. The American National Standards Institute

(ANSI)

f40~2(S) .
What is the purpose of the ANSI RF protection
guide?

A. It lists an RF frequency allocations for inter·
ference protection

B. It gives RF exposure limits for the human
body

C. It sets transmitter power limits for interfer
ence protection

D. It sets antenna height limits for aircraft pro
tection

T4D13 (D)
According to the ANSI RF protection guide, what
frequencies cause us the greatest risk from RF
energv?

A. 3 to 30 MHz
B. 300 to 3000 MHz
C. Above 1500 MHz
D. 30 to 300 MHz

T4D14 (D)
Why is the limit of exposure to RF the lowest in
the frequency range of 30 MHz to 300 MHz,
according to the ANSI RF protection guide?

A. There are more transmitters operating in this
range

B. There are fewer transmitters operating in
this range

C. Most transmissions in this range are for a
longer time

D. The human body absorbs RF energy the
most in this range

T4D15 (B)
According to the ANSI RF protection guide, what
is the maximum safe power output to the antenna
of a hand held VHF or UHF radio?

A. 125 milliwatts
B. 7 watts
C. 10 watts
D. 25 watts

T4D16 (C)
After you have opened a VHF power amplifier to
make internal tuning adjustments, what should
you do before you turn the amplifier on?

A. Remove all amplifier shielding to ensure
maximum cooling

B. Make sure that the power interlock switch is
bypassed so you can test the amplifier

C. Be certain all amplifier shielding is fastened
in place

D. Be certain no antenna is attached so that
you will not cause any interference
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SUBELEMENT T5 - ELECTRICAl PRINCIPLES (2 exam questions - 2 groups)

TSA Defiilion of~, inducIance, and
capacitance and unit of meMt.nment, cal
cuIation of values in series IDi parallel

:;:;:.:.:;:.:~:;:;:;:;:;;.:.:.:~:;:.:.:.:;:;:;::::;;:;;:;.::;:;.:.;.;.::;.:.:::.:.:.:::.;::.;:;:;::.;.:::.:::':':;;~:;:;:;:':::~:;:;:':':;:;:;:;:i:;:;:;:':::;:'~:;:;:~:i:;:~::::;i:~:::i:N:;:;:;:i:':::::::;:~:;:;:;:':':.;.::;::,

T5A01 (D)
What does resistance do in an electric circuit?

A. It stores energy in a magnetic field
B. It stores energy in an electric field
C. It provides electrons by a chemical reaction
D. It opposes the flow of electrons

T5A02 (D)
What is the ability to store energy in a magnetic
field called?

A. Admittance
B. Capacitance
C. Resistance
D. Inductance

T5A03 (C)
What is the basic unit of inductance?

A. The coulomb
B. The farad
C. The henry
D. The ohm

T5A04 (C)
What is a henry?

A. The basic unit of admittance
B. The basic unit of capacitance
C. The basic unit of inductance
D. The basic unit of resistance

T5A05 (D)
What is the ability to store energy in an electric
field called?

A. Inductance
B. Resistance
C. Tolerance
D. Capacitance

T5A06 (A)
What is the basic u9it of capacitance?

A. The farad
B. The ohm
C. The volt
D. The henry

T5A07 (B)
What is a farad?

A. The basic unit of resistance
B. The basic unit of capacitance
C. The basic unit of inductance
D. The basic unit of admittance

T5A08 (B)
If two equal-value inductors are connected in
series, what is their total inductance?

A. Half the value of one inductor
B. Twice the value of one inductor
C. The same as the value of either inductor
D. The value of one inductor times the value of

the other

T5A09 (A)
If two equal-value inductors are connected in
parallel, what is their total inductance?

A. Half the value of one inductor
B. Twice the value of one inductor
C. The same as the value of either inductor
D. The value of one inductor times the value of

the other

T5A10 (C)
If two equal-value capacitors are connected in
series, what is their total capacitance?

A. TwfCe the value of one capacitor
B. The same as the value of either capacitor
C. Half the value of either capacitor
D. The value of one capacitor times the value

of the other

T5A11 (A)
If two equal-value capacitors are connected in
parallel, what is their total capacitance?

A. Twice the value of one capacitor
B. Half the value of one capacitor
C. The same as the value of either capacitor
D. The value of one capacitor times the value

of the other

TSB Ohm's Law

T5B01 (D)
Ohm's Ulw describes the mathematical relation
ship between what three electrical quantities?

A. Resistance, voltage and power
B. Current, resistance and power
C. Current, voltage and power
D. Resistance, current and voltage

T5B02 (C)
How is the current in a DC circuit calculated when
the voltage and resistance are known?

A. I = R x E [current equals resistance multi
plied by voltage]

B. I = R / E [current equals resistance divided
by voltage]

C. I = E / R [current equals voltage divided by
resistance]

D. I = P / E [current equals power divided by
voltage]
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ELEMENT 3A (TECHNICIAN CLASS) SVUABUS

Published J8luarY 1, 1110

T1 -COMMISSION'S RUlES
[5 ..... questions - 5 groups)

T1 A Station control, frequency privileges autho
rized to the Technician class control opera
tor, term of licenses, grace periods and
modifications of licenses

T1 B Emission privileges for Technician class
control operator, frequency selection and
sharing, transmitter power

T1C Digital communications, station identifica
tion, 10 with CSCE

T10 Correct language, Phone1lics, Beaoons and
Ra<fJO Control of rOOdel craft and vehicles

T1 E Emergency communications; broadcasting:
permissiblEtone-way, satellite and third party
communication; indecent and profane lan
guage

T2 - OPERATING PROCEDURES
[3 exam questions - 3 groups]

T2A Repeater operation, courteous operation
T2B Simplex operations, 0 signals, RST signal

reporting, repeater. frequency coordination
T2C Distr8$S calling and emergency drills and

communications - operations and equip
ment, RacUo Amateur CiVH' Emergency Ser
vice (RACES

1'3 - RADf()-WAVE PROPAGATION
(3 exam questions - 3 groups]

T3A Ionosphere, Ionospheric regions, solar
radiation

T3B Ionospheric absorption, causes and varia
tion, maximum usable frequency

T3C Propagation, including ionospheric, tropo
spheric, line·of-sight scatter propagation,
and Maximum Usable Frequency

T4 - AMATEUR RADIO PRAC11CES
(4 Exam Questions - 4 groups]

T5 - ELECTRICAl. PfINOIPLES
[2 exam questions - 2 groups)

T5A Defitiition of resistance, inductance, and
capacitance and unit of measurement, cal
culation of values in series and parallel

TSB Ohm's Law

T6 - CIRCUIT COMPONENTS
[2 Exam Questions - 2 groups)

T6A Resistors, construction types, variable and
fixed, color code, power ratings, schematic
symbols

T6B Schematic symbols - inductors and capaci
tors, construction of variable and fixed,
factors affecting inductance and capaci
tance, capacitor construction

17 - PRACTICAL CIRCUOS
[1 exam question - 1 group]

T7A Practical circuits

T8 - SIGNALS AND EMISSIONS
[2 exam questions - 2 groups]

T8A Definition of modulation and emission types
T8B RF carrier, modulation, bandwidth and

deviation

T9 - ANTENNAS AND FEED UNES
[3 exam questions - 3 groups]

T9A Parasiticbeam and non·cUreotional antennas
T9B Polarization, impedance matching and SWR,

feed lines, balanced vs unbalanced (includ
ing baluns)

T9C Line losses by line type, length and frequen
cy, RF safety

T4A Electrical' wiring, inclUding switch location,
dangerous voltages and currents

T4B Meters, including volt, amp, multi, peak
reading, RF watt and placement, and ratings
of 'fuses and switches

T4C Marker generator, crystal calibrator, signal
generators and impedance-match indicatOr

T4D Dummy antennas, S-meter,~ of the .L
human body to RF ,

c
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ElEMENT 2 (NOVICE CLASS) SYllABUS

Published Jant8Y ·1, 1~

N1 - COMMISSION'S RUlES
[10 exam questions - 10 groups]

N1A Basis and purpose of amateur service and
definitions

N1B Station/Operator license
N1C Novice control operator frequency privileges
N1D Novice eligibility, exam elements, mailing

addresses, US call sign assignment and life
of license

N1E Novice control operator emission privileges
N1 F Transmitter power on Novice sub-bands and

digital communications [limited to concepts
only]

N1G Responsibility· of licensee, control operator
requirements

N1 H Station identification, points of communica
tion and operation, and business communi
cations

N11 International and space communications.
authorized and prohibited transmissions

N1J False signals or unidentified communica
tions and malicious interference

N2 ·.OPERAllNG PROCEDURES
[2 exam questions - 2 groups]

N2A Choosing a frequency for tune-up, operating
or emergencies; understanding the Morse
code; RST signal reports; a signals; voice
communications and phonetics

N2B Radio teleprinting; packet; repeater operat
ing procedures; special operations

N3 - RADIO WAVE PROPAGATION
[1 exMIquestion - 1 group)

N3A Radio wave propagation, line of sight,
ground wave, I sky WaNe. sunspots and the
sunspot cycle, reflection of VHF/UHF Signals

N4 - AMATEUR RADIO PRACTICES
[4 exam questions - 4 groups)

N5 - ELECTRICAL PRINCIPLES
(4 exam questions - 4 groups]

NSA Metric prefixes, I.e. pico, micro, milli, centi,
kilo, mega, giga

N5B Concepts of current, voltage, conductor,
insulator, resistance, and the measurements
thereof

NSC Ohm's Law {any calculations will be kept to
a very low level - no fractions or decimals}
and the concepts of energy and power, and
open and short circuits

N50 Concepts of frequency, including AC vs DC,
frequency units, AF vs RF and wavetength

N6 - CIRCUIT COMPONENTS
[2 exam questions - 2 groups]

N6A Electrical function and/or schematic repre
sentation of resistor, switch,fuse, or battery

N6B Electrical function and/or schematic repre
sentation of a ground, antenna, transistor,
or a triode vacuum tube

N7 - PRACllCAl CIRCUITS
(2 exam questions - 2 groups)

N7A Funetionallayout of transmitter, transceiver,
receiver, power supply, antenna, antenna
switch, antenna feed line, impedance
matching device, SWR meter

N7B Station layout and accessories for telegra
phy, radiotelephone, radioteleprinter or
packet

N8 - SIGNALS AND EMISSK)NS
[2 8JC8m questions - 2 groups]

NIl' Emission types, key clicks, chirps or super·
imposed hum

Nee Harmonics and unwanted signals, equip
ment·and adjustments to help reduce inter
ference to others

N4A

N4B

N4C
N4D

Unauthorized use prevention, lightning
protection, and station grounding
Radio frequency safety precautions, safety
interlocks, antenna installation safety proce
dures
SWR meaning and measurements
RFI and its complications..'

N9A
N9B

N9C

N9 - ANTENNAS AND FEED UNES
[3 exam questions - 3 groups)

Wavelength vs antenna length
Vagi parts, concept of directiona' antennas,
and safety near antennas
Feed lines, baluns and polarization via ele
ment orientation


